Unifocal Lan gerhans ' cell histiocytosis of the frontal bone is rare. We report a most unusual case of Langerhans' cell histiocytosis ofthefronta l bone in a patient who had been affected by frontal sinus agenesis. We believe this is the firs t reported case of its kind. We also review previously reported cases ofsolitary eosinophilic gra nuloma of the fro ntal bone and we discuss its clin ical, radio log ic, and histopathologic fea tures.
Introduction
Langerhans' cell histiocytosis usuall y occurs during childhood. The lesion s can involve bone s in isolation or as a part of disseminated disease. Unifo cal Langerhans ' cell histiocytosis of the skull is rare; when it has occurred, it has been reported in the frontal, temporal, and sphenoid bone s and the mandible.! " In this article, we describe what to our knowledge is the first reported case of unifoc al Langerhan s' cell histiocytosis in a front al bon e that had been affected by frontal sinus agenesis.
Case report
A 17-year-old girl came to our department with a 2-week history of headache and increas ing central forehea d swe lling (figure I). The area of swelling, which measured approx imately 5 x 4 ern, was soft and tender to palpation. The patient was otherw ise well, her constitutional signs were norm al, and the results of routin e hem atologic investigation s were unremarkable.
Computed tomo graphy (CT) of the paranasal sinuses revealed the presence of frontal sinus age nesis and a welldefined, low-density lesion in the dipl oe of the frontal bone (fig ure 2) . A small, nonenhanc ing, high-density area was noted within the low-density lesion. The outer table of the fro ntal bone was completely ero ded in the midlin e, and associated attenuation of the inner cortex was visible. Fine-needle aspiration cytology was nondi agnostic , as it detected only scant inflamm atory cells and no evidence of malignan cy. The patient was admitted to the hospital.
After a co urse of intravenous amox icillin/clavulanate, the area ofswelling decreased rapidly, and the patient was discharged 2 day s after admi ssion and prescribed oral antibiotics. She was readmitt ed I week later for elective bicoronal -flap surgical exploration. Intraoperatively , a soft-tissue mass was found within a central defect in the frontal bone; the mass extended deep to the aponeurosis (fig ure 3) . The mass was completely excised and the bony defect was smoothed with a diamond drill. The defect was oblitera ted with a locally harvested free bone graft. The patient' s postoperative recovery was uneventful.
Histopathologic exa mination of the lesion identi fied bony trabecul ae and loose ly textured fibrous tissue that contained many plump histiocytic cells, each with an oval, vesicular, occasionally groo ved nucleus and abundant, pale-stainin g cytoplasm (figure 4) . Eosinophil s were numerous in the background , together with dispersed plasma cells and lymphocytes, many of which formed clu sters. There were areas of necro sis associated with neutrophil s. Immunohistochemi cal staining for S-IOO protein and CD Ia confirmed that the histiocytic cell s were Lang erhans ' cells. A radionucl eotide bone scan performed to look for other lesions was clear. At the 1-year review, the patient remain ed asymptomatic and free of disease. 
Discussion
The frontal sinus is absent at birth . It begins to develop at 6 to 12 months of age. Each frontal sinus is made up of two independent spaces that develop fro m different sources. One is formed by the expansion of the ethmoid sinus into the frontal bone , and the other develops as a result of an independent inv agination of the middle meatu s of the nasal passage. These development s occ ur at approximately 5 to 6 years of age, and the sin uses continue to expand throughout adolescence. ' Very little has been writte n about the factors that affec t the growt h of these sinuses or the factors that ca use agenesis . We do know that frontal sinus age nesis has been reported in I% of the Briti sh popul ation as a whole," in 5 to 9% of patients with sinusitis,":" and in as many as 63% of patients who have cystic fibro sis.I I
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Figure 2. CT images of the parana sal sinuses show that the lytic lesion in thefrontal bone is thinning the inner cortex and eroding the outer cortex of the skull. The soft-tiss ue mass is visible in the lesion (arrow).
Langerhans' cell histiocytosis-also known as histiocytosis X-is primar ily a pediatric disease. Its incidence has been reported to be 3 to 4 cases per I milli on children.I It is a poorly unders tood proliferative disease of Langerhans' cells, which are normally present in the epiderm is of the skin and related to the mononu clear phagocyte system. Langerhans' cell histiocytosis can manifest as three distinct clinicopathologic entities: acute disseminated Langerhans' histiocytosis (previously known as Letterer-Siwe disease), unifocal Langerh ans' cell histio- The acute dissemin ated variety affec ts infants and children and carri es a high mortality rate. The unifocal and multifoca l variants run a more benign course , and both are characterized by expanding and eros ive acc umulations of Langerh ans' cell histiocytes, usually in the medullary cavities of the bones. In such cases , the histiocytes are mixed with eosinophils, lymphocytes, plasma cells, and neutrophils. The most commo n sites of all types of Langerhans' cell histiocytosis are the calvaria, ribs, and femur, although virtually any bone can be affec ted. Sim ilar lesions can be found on the skin, lungs, or stomac h, either as unifocal disease or as compo nents of the multi focal variety.
Unifocal Langerhans' cell histiocytosis is an indolent disorder that affects children and young adults, and it is more co mmon in males. Th e manifestation of solitary bone lesions can range from asy mptomatic to painful swelling or pathologic fract ure . There are no systemic features and no involvement of the blood or viscera. The results of hematologic tests are usually unremarkable, although eos inophilia might be prese nt." Plain x-rays might detect lytic lesions in affec ted bone, along with surro unding sclerosis if the defect has begun to heal ." CT will detect lytic areas withi n the dipl oe that contain soft tissue; the soft tissue is usually homogeneous, but it can includ e a bony seques trum . The lesions might or might not enhance with contrast, and the margin s of the bone might or might not demonstrate sclerosis. Magnetic resonance images will be of vari able signal intensity (isoto hypointense) and will demon strate gray or white matter on Tl -weighted imaging and a strong signal intens ity (hyperintense) on T2-weighted imaging. Th e lesions as a whole enhance markedly after administration of gado- linium, although some areas within the lesion do not enhance well; the surrounding dura, galea, and muscle might also enhance."
The diagnosis is usually based on histologic examination of incisional or excisio nal biopsy specimens; radiology is not diagnostic." Once the diagnosis has been established, radionucleotide bone scintigraphy should be carried out to look for other bony lesions. Histology will reveal the presence of histiocytes, eosino phils, plasma cells, lymphocytes, and neutrophils. The histologic picture is sometimes difficult to differentiate from that of osteomyelitis beca use of the presence of macrophages in the background. 15 The sighting of Birbeck granules (also known as HX bodies) in the cytoplasm of Langerhans' cell histiocytes on electron microscopy is pathognomonic. Birbeck granules are microtubular structures shaped like tennis rackets. Immunohistochemical staining will demonstrate the presence of S-l 00 protein in these macrophages."
The treatment of Langerhans' cell histiocytosis de- Local excision and repair of bony defects with bone grafts, excis ion of soft-tissue lesion s, radiothe rapy, chemotherapy, and immunotherapy (for disseminated disease) have all been described. Although some studies have looked at the relati ve effic acy of one type of treatment over others, particularly in patients with the disseminated variety of Langer hans' cell histiocytosis, there is no evidence in the literature to suggest that anyone modality is superior. F:"
